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\What makes airborne dust?
SIieIErcIISWETS vv]nrl + ,011 rJ St

)

City of Los Angeles

» Alkali'soilsion the lakehe

~......moisture = a surfac'*’, lat

NG Very susceptlble to wmd
O erosion -

'Wlnds pick up sand whichin.
- turn- stirs up smaller partcheS»

creatlng alrborne dust
o Bo|ng| 3 R




What doees the dry lake loek like?
Before, during), more durng




What questions are we trying to
answer?

1. Do dust episedes on the dry lake impact
the Bishoep Paiuie Reservation?
> Canieurdatia and metheds allow: us to sort

Riglr PVI=LONaaYSIRLe tNeSE WhErKe there IS
kel navVeE BEEn aniimpact firemi the dry

NeVENWIESICHEngEed Since the
INPEMERIENERIGcontiolS? < (hard
cjuesion)



What are we studying?

IHigh dust days as measured: by PVI-10

1., Started with days with at least one hour ever
100ug/me > tee many. ol these for detalled
stuay;

2, Selecied daysiwithraleast ene hour ever
2Z00a/me

> AII days et exceedine Caliiernia and Bishoep tribal
il rd (50Ma/me) have at least 1 heur

=ENE IUESIERISEUES Iiavera igh fine fraction =
SIHOKE;



IHoW many. episedes are there?

o 35 days with at least one hoeur with' a
concentration over 200ug/m?

»> 2003 — 10 daysi (6/menths efi data only)
> 2004 — 14 @days

> 2005 — 10 days (spme caused by local
consiftieilo))

200 sidaySNGrmMoentas ol data only)




What doithe episedes ook like?

o Maximum: heurly, concentration 1,200ua/m?
o Iypicallwindigust at nmax concentration 30-
40mph

s IVpIcaINVIRENGIRE R at maX
GIFSEE

FI=ESIENORSISIENGNISAY0 01 days)
NV GSHESEEESHVeIVE frental passage

(59%)




Hourly Maxima and 24-Hoeur Concentrations
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Days with an hourly concentration over 200 micrograms per cubic meter
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Data Availability
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Analysis Methods

e 2003 forward

» Graphical methods, adding new data as they.
PEcEmE availanie

> Viaps el activity: enrtne diy lake
> Viedelingleiackiialeclornes with HySplit

o 2003 feryelre

— Polltilor rose:

AISIIARIGINENGAN(Phetes of a fixed location,
e ERICINENOPIGEECH NOU)



Now!let’s leoek at seme sample
episodes, starting with 2003

o One episede for each year

o Iypically a muli-day event

' GliapPns, PacCk ra|ECIeHES, IMaps

s Siarine 2005 pelltiien reses and
\ISIienit
INISEREISISAVESEPEated fior eveny day
Wi EESRERENBUIRWIL & concentration
over 2000/ aff




5-day episode, Apr. 9-13, 2003

Episode April 9-13, 2003
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Back- trajectory April9-13;, 2003
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cuvity Apnil 9-15; 2005

Owens Lake Dust ID Project
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Owens Lake Dust ID Project Owens Lake Dust ID Project
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What did we: learn?

ALL DAYS

o Winds are from SE guadrant + evidence of frontal
PaSSaee

o Higlr copceniranens atlLene Pine Resenvation
ONIENEZAIDANS

civiyaenidylgkeNthough TEOMS around! lake
IEVENIEICENCERIENGNSI 0 S days)

FlySolit weis of lemligefE[te




5-day episode, March 29- Apnl 2, 2004

Episode March 29-April 2, 2004
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Back-trajectory March 30 and Aprll 2, 2004
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and April 2, 2004

Owens Lake Dust ID Project Owens Lake Dust ID Project
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What did we: learn?

o Wind direction vanea, With an interesting
ieversal

o High copcentratons at Lene Pine Resenvation

s Activity enrdiylakerand en IEONS areund lake
HYSPliWeIkead el




2-day episode, October 14-15, 2005

Episode October 14-15, 2005
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Back-trajectony. October 14-15, 2005
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Owens Lake Dust ID Project

Owens Lake Dust ID Project

Pl Lone Pine (m/s) = 6.9 10/14/2005Thru 10/14/2005
TEOM (ug/m3) = 15

N

A

0 1 2 3 4 5 Kilometers
™ ™

Keeler (m/s) = 3
"TEDM (pg/m3) = 13

Dust Mitigation
Areas

%Slanley (mfs) = 4.6
EOM (ugim3) = 10
\ ' Shell Cut (m/s) = 4.2
\ AR Tl ) TEOM (pg/m3) = 10

~“Dirty Socks (mfs) = 5.2
TEOM (ug/m3) = 13

Legend
Historic Shoreline
No Data
Sand Flux (g/em2/day) >= 3
Olancha (m/s) = 5.4 Sand Flux (glem2/day) <3
N TEOM (ug/m3) = 13 Avg. Wind Direction

Lone Pine (m/s) = 9.8 10/15/2005 Thru 10/15/2005
\ TEOM (1g/m3) = 38

139 i ’
182316 6 (223252 0" 1
e Mg 4% g

<

Dust Mitigation
Areas

Olancha (m/s) = 10.5
w  TEOM (pg/m3) = 41

NN\ Keeler (m/s) = 8.7
655\ |TEOM (ug/m3) = 112
e\ -

N

A

0 1 2 3 4 5 Kilometers
™ ™

/Shell Cut (mfs) = 11
TEOM (ug/m3) =_74

Legend
Historic Shoreline
No Data
Sand Flux (g/cm2/day) >=3
Sand Flux (g/cm2/day) <3
Avg. Wind Direction

Viapsicoltesy ol G

D)




Visibility Octeber 14-15, 2005

Eishop Tribe EMO  Oct 14 =085 1288 PST  Exp 245 BRS Eishop Tribe EMO  Oct 14 268b5 123:.060 PST  Exp 2543

Bishop Tribe EMO  Oct 15 2065 15:81 PST Exp B3k




What did we: learn?

o Wind direction vanead, With an interesting reversail

o Good agreement ofi Wind gust Infermatien withr poeliution/wind
0Se

o No highconcentrations, Lene Pine

s \/iSIkIy niermatenis sireRgly. aiiected by weather (water
vapor) but [STUSEIUINGIIGERUINING SIOrHMS

GrEEmeEnRt With ether wind information

OINENDAYA@INIEYE
SEVAGHVYIACHN A aErEEieRNIEGNS around lake
S ifCoREEREeRaEINNdEREndence



2-day Episode, Februany 26-27, 2006

Episode February 26-27, 2006
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Back- trajectory February 26-27, 2006
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Owens Lake Dust ID Project
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Visibility February 26-27, 2006

Eishop Tribe EMO Feb 26 Zdbe 1G5.01 PST  Exp 373 Eishop Tribe EMO  Feb 2o 2bEc 16 :‘?E‘ FST Exi 455 [

Bishop Tribe EMO Feb 2V Z2bBg 12:81 PST Exp 1855




What did we: learn?

Owens Valley-wide event

Prolonged episede With highl cencentrations — highest 24-
eI CONCERtratien

Wind directiion men SE guadrant

Vioderaie agreementeiwine gust infermation With
PEIUER/MINENMESE

HIgICENCERIEERSNEGRE RIRE and Et. Independence
ViSIyARIeHEGRNSISIengly affected By weather (water
Velgor)

FlySolit weis of liglteel\velltle
ACVIIWACTIREIWVAEKENERENORNIEGNS areund lake



Can dust afifect visibility?
Example: August 31, 2006

Bishop Tribe EMO  Aug &1 2wee 15:81 PST  Exp 291

o PM-10 at max 214.2ug/ms
> PNM-2.5 =24
> finefraction = 11.2%
o mpact en visibility: (as
R measured here) depends a lot
s i on| the angle of the sun

Wind at max SSE, gusts to
L5Smph

cene Pine

> PM-10 = 21.1
Elndependence

> PVI-10 = 24.2




What can we conclude?

o \We can separate high PM-10 days into those where
the dry lake prebably had an/impact and these
Where It proebakly did not

> 49906 el nighrdust days alse have nighractivity on the dry
lake

> A6Y6 0l nIghraust daystareralse nigh dust days for the
Lepe PinerResen/atien

UsreitIghirelsisidays are also high dust days; for the Ft.
N EPENEENCENRESEIALIORN(Since June 2005)

NEZRYATElRIENIMERIErENS evidence of
eV AsHIRENdIAZKEWREN the Bishop
RESEIVZEINIZSIgh PIVI=10 concentrations




IHave there been changes ever time?

o Mitigation has proceeded

» 1998 State Implementation; Plan
10 square miles; by 2001
L1385 square: miles by 2002
16,5 square: milesiby 2003

> 2008 Sialelmplementation: Plan
BZOrGrsElareNmiesioy 2006

~\Wer< geczir) ip) e Zel0)!

o OEClESHIaVENSHalieW ieeding or managed
\/Qg’e"rﬁ"r]on Saling)ess)

NENVERIIEIFIES oL BEEn consistent. .




Cumulative number of days
with high PVI-10' cencentrations

Cumulative Number of days with at least one hour
with concentrations over 200 micrograms per cubic meter
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WIna and rain
Maximum wind gust

Monthly Maximum Wind Gust
Bishop, January 2003 to June 2006

- - -average
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Cumulative Number of Inches of Precipitation
Bishop, January 2003 to June 2006
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Conclusions

o Dy lake emissions prekhably iImpact the
Bishoep Paiute Reservation

o Nt enough data fier filim cencllsions
20PUL trenRds
> NG EeneughRiears

HIGENUCHNHaRNIyAR the Wweatner




Policy Implications

o Litigation|in precess hetween GBUAPCD
and LADWEP everradditienallcentrols

o Eliminatien ol federaliPVI=10rstandand for
b2l areasimeay Bemportant

s Bl EASIane2rdstilifapplies and may
cOINENNUENIEYAGONT/ImME)
SISHEIENEAIUIERNNIENIaS adepted ItS own
HVIESicigeiuSi(Same as CA)
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